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0

3500

7000

10500

14000

Biomass Energy 2019 Energy 2050

12872

10364

162
924
729
1035

1216

12872 PJ

10364 PJ

4066 PJ
Waste


Ag residues

Oilseed

Cereal


Wood harvested

Energy demand in Canada 

(now and projected)

Biomass 
produced

PJ

Due to other usages and conversion losses, 
at best, 25-50 % of the total energy 
contained in biomass can be used for final 
energy usage


Biomass can contribute, therefore, to 
7 to 15 % of the total energy demand in 
Canada.

Source: IET/modelling ESMIA Consultants
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SCALING UP HAS MANY DIMENSIONS AND COMPLEXITIES 

❑ Upstream and downstream 
of conversion process

❑ Sectoral considerations
❑ Temporal and spatial 

considerations
❑ Techno-economic, 

environmental, social, 
governance

❑ Large uncertainties



LIFE CYCLE IMPLICATIONS - CONTEXT MATTERS

Gerbrandt et al. 2016

❑ GHG and other impacts 
and their drivers

❑ Incumbent and other 
alternatives

❑ Nonlinearities
❑ Consequential effects
❑ Economic considerations



DIVERSITY OF MODELING LEVELS AND RESULTS

Welfle et al. 2020

❑ Modeling results report 
large ranges of potential 
contribution of 
bioenergy/bioenergy with 
carbon capture and 
storage by 2050

❑ Gaps in all levels of 
modeling
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Track the energy transition

Each Monday we publish the Clean 
Energy Review, a free weekly digest 
of must-read climate and clean 
energy stories from across Canada 
and around the world.

SUBSCRIBE |  cleanenergycanada.org/review VISIT |  cleanenergycanada.org@cleanenergycan

For follow-up questions, contact:

Dr. Stefan Pauer
stefan@cleanenergycanada.org

mailto:merran@cleanenergycanada.org


Bioenergy at the global level
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Globally IEA (NZE) IPCC (NZ scenarios)

2050 100 EJ 200 (median) to >300 EJ

Growth compared to 2020 >50% >200-350%



Bioenergy at the global level and in Canada
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Globally IEA (NZE) IPCC (NZ scenarios)

2050 100 EJ 200 (median) to >300 EJ

Growth compared to 2020 >50% >200-350%

Canada CER (NZ scenarios) CEC (NZ scenario)

2050 1,100-1,200 PJ 1,000-2,700 PJ

Growth compared to 2019 >45-50% >30-250%
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CHALLENGES FACED BY 
INDUSTRIAL IN MEETING THEIR 

TARGETS 

Reinventing industrial processes is a highly complex 
process requiring investments in range of hundreds of millions 
or even billions 

1- Two opposing visions
Industrial have a vision in terms of reducing their GHG 
emissions, while distributors and governments have a 
volumetric vision of energy. 

2- Electrification of industrial processes to reduce GHG 
emissions 
Electrifying the industrial process is either impossible 
(chemical process) or very complex to implement (major 
change in industrial process, availability of energy, etc.) 

3- Keeping industries competitive. 

In addition to major CAPEX, alternative energies are 
generally more expensive, increasing operating costs 
compared to other regions.  

The energy transition must continue to ensure that the 
competitiveness of the economy is maintained and 
strengthened.  Industry must be seen as a strategic asset in 
our economy. Access to reliable, competitive energy is vital.
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INDUSTRIAL INTEREST IN 
BIOGAS AND RNG  

1- An option for decarbonizing processes 
RNG and biogas represent one of several options for reducing GHG emissions. 
The industry relies on a portfolio of solutions and not a single option or energy 
to decarbonize its emissions. 

2- A viable substitute for fossil natural gas 
By viable substitute, IGUA needs a natural gas substitute that meets, among 
other things:

 The needs of the industrial processes for which it is used for

Biogas especially RNG can be used as a direct substitute to fossil gas, 
blending as we transition, utilizing existing infrastructure and industrial 
processes.

 Availability requirements 

Based on available data, there will not be enough RNG to substitute all 
industrial gas load, but when available it represents a good option 

 Cost-effectiveness requirements  

Biogas represent an interesting option for decarbonization 

Do not require any additional investment to distribute these gases. 
Existing distributor assets enable distribution, The cost of RNG can be 
offset by its environmental value (its carbon intensity) 

3- Under some condition 
 Carbon intensity (CI score) 

 Book and claim 
2



CARBON INTENSITY AND 
ENVIRONMENTAL ATTRIBUTE

1- Importance of having a CI score register for available 
biomethane

 For heavy industry, the appeal of RNG lies in its ability to offer a viable solution for reducing 
GHG emissions. This appeal is conditioned by the establishment of a carbon intensity registry 
so that industries can establish their GHG reduction and decarbonization strategies most 
effectively

• RNG distributed by suppliers has a carbon-neutral profile. It takes 20 GJ of RNG to reduce one 
ton of emissions, while RNG having a carbon intensity of -0.25 TeqCO2/GJ, it would only take 4 
GJ of RNG to reduce one ton of CO2 emissions

2- Book and claim 
• Another avenue that could be considered to allow the full potential of the RNG sector 

would be the implementation of mechanisms allowing for the separation and exchange 
of the environmental attribute of RNG. This market mechanism would primarily aim to 
facilitate compliance with decarbonization goals

3Nazim Sebaa / nsebaa@igua.ca
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